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(57) Abrege/Abstract: 

A welded wire reinforcement is used in combination with insulated concrete form blocks having opposed panels joined by form ties. 
A method of construction forms building structures with insulated concert form blocks. The reinforcement member has a base bar 
and a plurality of arms extending downwardly from the base bar and is utilized to provide increased internal strength to a modular 
concrete wall system. The welded wire reinforcement provides vertical and horizontal support without requiring any extra time or 
material to connect a vertical reinforcement to the concrete forms of the wall system. An alternate embodiment of the reinforcement 
member includes a horizontal base bar, arms extending downward and perpendicular from the base bar, and a plurality of end 
pieces attached to the arms to form a discontinuous bottom bar. The base bar and bottom bar are slidably received in rebar chairs 
defined bar the form ties. Another embodiment of the reinforcement member is utilized for reinforcing a modular concrete wall form 
with a ledge. 
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ABSTRACT OF THE DISCLOSURE 

A welded wire reinforcement is used in combination with insulated concrete form 
5 blocks Having opposed panels joined by form ties. A method of construction forms building 
structures with insulated concert form blocks. The reinforcement member has a base bar and a 
plurality of arms extending downwardly from the base bar and is utilized to provide increased 
internal strength to a modular concrete wall system. The welded wire reinforcement provides 
vertical and horizontal support -without requiring any extra time or material to connect a vortical 

10 reinforcement to the concrete forms of the wall system. An alternate embodiment of the 
reinforcement member includes a horizontal base bar, arms extending downward and 
perpendicular from the base bar, and a plurality of end pieces attached to the anus to form a 
discontinuous bottom bar. The base bar and bottom bar are slidably received in rebar chairs 
defined by the form ties. Another embodiment of the reinforcement member is utilized for 

15 reinforcing a modular concrete wall form with a ledge. 
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■ , EL^otiiasisius 

WELDED WIRE REINFORCEMENT 
FOR MODULAR CONCRETE FORMS 

CRbSS-REEERF TSrr^. TO pufrATRin AP]PT TPATTON 

This utility application claims ihe benefit of co-peading Provisional Application 
No. 60/444,741, ffledF<*ruary 4, 2003. 

field of Tf ra myyiNjynN 

This iavention relates to reinforcements for concrete structures and, more 
particularly, to a welded wire reinforcement for modular concrete forms. 

BACKGROUND OF THE INVENTION 

Insulated concrete walls constructed with pre-fabricated forms are used to form 
structural walls both below and above grade. Generally, pre-fabricated foam blocks, which are 
made with two parallel foam panels held together by form ties, are assembled to form me 
desired structure. Reinforcing members, such as rebar, are positioned inside the blocks during 
assembly, and concrete is poured into the foam blocks to complete the walls. These walls 
provide superior strength and efficiency as opposed to the traditional poured wall construction 
with above grade wood frame walls. Insulated concrete walls provide aH of the features of 
conventional wood frame construction including doors, windows, and decorative architectural 
features, such as ledges and further provide additional insulating capability and increased 
durability and safety. 

The modular concrete forms are simple to position, but the reinforcing members 
used to provide internal reinforcement can require extra work to prepare and install. Several 
rebar remforcements may be required to achieve the desired level of mtemal strength, often 
necessitating placement of several vertical rebar remforcements in the wall. While horizontally 
oriented rebar are easily positioned into rebar chairs provided on the form ties of the pre- 
fabricated forms, the vertically oriented rebar remforcements often must be tied into place. For 
less ordinary forms, such as those used to creaie ledges, the reinforcements must be bent or 
angled, further increasing labor. 
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BRIEF SUMMARY OF THE INVENTION 

There is, therefore, provided in the practice of the invention a novel welded wire 
reinforcement for quicMy and efficiently reinforcing a modular concrete form wall system. 
The welded wire reinforcement includes abase bar and several arms extending from the base 
bar. The welded wire reinforcement is positioned in a rebar chair of a modular concrete foim 
to provide enhanced strength and stability. 

In a preferred embodiment, a welded wire reinforcement includes a base bar and 
several arms extending downward from the base bar. The arms include end pieces that are 
positioned in various, selected locations along the arm. 

In another preferred embodiment, the welded wire reinforcement is bent to 
provide reinforcement to concrete forms used to create ledges. The bent wire reinforcements,, 
have a base bar and several arms that are bent to form approximately a 90° angle. The arms 
include end pieces that are positioned at the end of the arms. 

Accordingly, it is an object of the present invention to provide an improved 
welded wire reinforcement for use in modular concrete form waU systems. 

It is a further object of the present invention to provide an irnproved bent wire 
reinforcement for use in modular concrete form wall systems to enhance the strength of a 
concrete form that creates a ledge. 

BRIEF DESCRIPTION OF THE DRAWING^ ! 

These and other inventive features, advantages, and objects will appear from the 
following Detailed Description when considered in connection with the accompanying 
drawings in which similar reference characters denote similar elements throughout the several 
views and wherein: 

Kg. 1 is a front view of a welded wire reinforcement according to the present 

invention; 

Fig. 2 is a side view of Fig. 1; 

Fig 3 is a front view of several welded wire reinforcements; 

Fig. 4 is a side view of an alternative embodiment of the present invention; 
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Fig. 5 is a side view of an alternative embodiment of the present invention; 
Fig. 6 is a side view of abent wire reinforcement in a modular concrete form; 
Fig. 7 is a top view the bent -wire reinforcement shown in Fig. 6; 
Fig. 8 is a side view of the bent wire reinforcement shown in Fig. 6. 

5 




Referring to the drawings in greater detail, Fig. 1 shows a welded wire 
reinforcement 20 constructed in accordance with a preferred embodiment of the present 

10 invention. Theremforceroent20mcludra^ 

substantially rigid arms 24 preferably welded to the base bar 22. Substantially rigid means that 
the members have sufficient tensile strength to reinforce an intend structure. The reinforcement 
member is operable to reinforce a concrete wall formed using modular concrete form blocks, 
including preHassembled forms and field-assembled forms. While top, bottom, vertical, 

1 5 horizontal, and other orientations are referenced in the specification and claims, it is understood 
that, the structure of the invention could be utilized in other orientations. 

In a preferred embodiment, fee base bar 22, as shown in Figs. 1 and 2, is a 
substantially straight and rigid wire having a bar length extending across the top of the welded 
wire reinforcement 20 in a substantially horizontal orientation. The arms 24, each having a top 

20 end 25, an arm length, and a See end 27, extend downward from the base bar 22, substantially 
in the same plane as the base bar. The top ends are attached, preferably welded, at or adjacent 
the top ends. The arms 24 preferably temmia^ 

perpendicular end pieces 26, which can be posffioned adjacent fee free end. In one 
embodiment, fee end pieces are substantially centered on fee aims, so feat they extend an equal 

25 distance on each side of ths aims. The arms preferably each extend away from the base bar at 
an arm angle, and preferably, the arm angle is substantially ninety degrees, so feat the arms are 
substantially perpendicular to the base bar. The end pieces are preferably substantially parallel 
to fee base bar and thus substantially perpendicular to fee arms. The arms 24 are similar in 
length and shape. The arms are preferably equally spaced along fee base bar 22, so feat fee 

30 arms are positioned between form ties. The base bar 22 extends slightly beyond the position of 
the left-most 30 and right-most aims 28. In. one embodiment, fee base bar 22, arras 24, and end 

KC.33S2fflS-2 . _ 



CA 02492969 2005-01-13 



pieces 26 are welded together and are all made of substantially rigid wire with similar 
circumference. In another embodiment, the wire has surface texture. 

Hie end pieces 26 are aligned in a substantially straight line to form a segmented 
or discontinuous bottom bar. 3h one embodiment, the end pieces are offset relative to the arms, 
so that the end pieces are longer on one side of the arms. In another embodiment, as shown in 
Fig. 4, the end piece is located on the arm closer to the base bar 22, with a portion of the arm 
extending downward from the end piece. In another embodiment, shown in Fig. 5, the arm has 
multiple end pieces or cross members positioned along the length of the arm. The end pieces 
along the arm can be evenly spaced or unevenly spaced, depending on the reinforcement needs 
of the ami, but the end pieces are preferably spaced to align with a set of rebar chairs defined 
by form ties positioned below the base bar during wall construction. Because some form ties 
have upper and lower sets of rebar chairs, the end pieces can be spaced for alignment with 
either or both the upper and lower sets of rebar chairs. 

In a preferred embodiment, the welded wire reinforcement 20 is used with 
insulated concrete forms 32, similar to ihose described in U.S. Application No. 09/691,934, 
filed on October 10, 2000, which is fully incorporated herein by reference. As shown in Hgs. 2 
and 3, the insulated concrete forms 32 are positioned to form concrete walls. The forms 32 
include ties 34, which extend between opposed, substantially parallel, foam panels or walls 35, 
shown in Fig. 3. The welded wire reinforcement 20 is hung from the ties 34 between the forms 
32. The base bar is held in rebar chairs 33, of the ties. In one embodiment; me arms are of a 
particular length so that the end pieces are aligned with rebar chairs 47 of a lower form tie. 
This could be the upper set 45 or lower set 47 of rebar chairs. Preferably, the arms are at least 
long enough so that the end pieces overlap the base bar of a lower reinforcement, in one 
embodiment, the end pieces would be received in the second, lower set of rebar chairs while the 
first, upper set of rebar chairs are supporting the base bar of the next lower reinforcement 
Thus, at least the free ends of the arms and preferably the lowest discontinuous bar are 
positioned below me base bar of a lower reinforcement 

In a method of construction for a structure liavmg mca^ than c^e of me prefer^ 
foam block forms and more than one of the preferred remfbrceinents, the end pieces can be free 
between the walls of the form, or the reinforcement can slide left or right, so that the end pieces 
extend through the aligned rebar chairs of a lower tie. The end pieces have a length that is less 
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than or equal to the approximate distance between the form ties, so that the reinforcement can 
be inserted from the top of a form with the end pieces and aims passing between the form ties. 

In one en&odiment, the welded wire reinforcement 20 is positioned to slightly 
overlap, in the horizontal orientation, the position of another reinforcement As the desired 
5 number of form block levels, one or more, of the wall are stacked on each other to form layers, 
the reinforcements are put in place, and the next block layer, again one or more levels, is placed 
on top. The next reinforcement is then placed into a rebar chair that is just to one side of the 
previous lower and horizontally adjacent reinforcements, hi this fashion, the reinforcements 
are hanging parallel staggered so they are added to the sequentially high form layers. 
10 Preferably the reinforcements are alternated between sets of substantially vertically aligned 
rebar chairs. Specifically, a first set of rebar chairs support a base bar of a reinforcament and a 
second set of rebar chairs, which are substantially vertically aligned with the first set, support a 
discontinuous bottom bar of the same reinforcement member. A next lower reinforcement is 
supported by substantially vertically aligned sets "of rebar chairs, which are horizontally offset 
15 from the first and second sets of rebar chairs, and a horizontally adjacent reinforcement is 
supported by substantially vertically aligned sets of rebar chairs, which are also horizontally 
offset from the first and second sets of rebar chairs. "When the reinforcements are placed in the 
desired position, concrete is poured into the space between the forms 32. 

The reinforcement 20 serves to reinforce the concrete wall created using the 
20 modular concrete forms 32. The positions of the reinforcement can be varied based on level of 
reinforcement necessary for each wall. If more reinforcement is necessary, the reinforcements 
can be positioned and sized to overlap other reinforcements for greater lengths. 

In another embodiment, referring now to Figs. 6 and 7, a bent wire 
reinforcement 52 is disclosed. The bent wire reinforcement 52 is operable to reinforce a 
25 concrete wall with a peipendicular/hoiizontal ledge for supporting exterior finishes, such as 
bricks or stone, or interior flooring. 

As shown in Figs. 6 and 7, the bent remforcement 52 includes a substantially 
horizontal base 66 with several arms 68. The horizontal base 66 is shaped like a ladder, with 
equally spaced rungs 70. The arms 68 depend at approximately a 90° angle from one edge of 
3 0 the base 66. The horizontal width of the bent reinforcement 52 b prefe^ 

length, of the vertical arms 68. The arms are preferably continuous and equally spaced along 
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the bass and are positioned similar to the rungs 70, although in an alternate embodiment the 
arms are not equally spaced. An outer side rail 71 joins me outer ends of the rungs 70, and an 
inner side rail 73 joins the arms at 68 and rungs. Tha two rails 71, 73 are preferably 
continuous, substantially straight, parallel to each other, and perpendicular to the arms and 
5 rungs, which are preferably mtegral and formed by bmdmgaslrd^tvdretoaledgeangle. hi 
a preferred embodiment, the ledge angle is approximately ninety degrees. 3h an alternate 
embodiment, the aims are welded to the rungs, in an alternate embodiment, the bent 
reinforcement could be formed by welding the arms to the horizontal base. The inner rail 73 is 
positioned at a midpoint of the arms, so that the base stays in the desired orientation, which is 

1 0 preferably horizontal. The inner rail 73 is thus lower than the outer rail and is preferably held 
in an innermost rebar chair 74. Therefore, when positioned, the rungs are approximately 
horizontal in the form. 

In a preferred embodiment, the reinforcement is galvanized or provided with 
another coating for corrosion protection. Alternatively, the reinforcement may be made of a 

15 material other than metal, including plastic. 

hoi a preferred embodiment, the welded wire reinforcement 20 is used with 
insulated concrete ledge form 50, shown in Rgs. 6 and 7. The ledge form 50 is reinforced by 
the bent wire reinforcement 52, and includes a straight concrete form wall 62, a sloped concrete 
form wall 54, and a plurality of form/cross ties 64. The substantially straight concrete form wall 

20 62 is substantially vertical The sloped concrete form wall 54 has a slope 58 that extends 

upward and away from the straight form wall 62. The sloped form wall forms concrete cavities 
72 at regularly spaced intervals that extend away from the plane of the sloped form wall. The 
cavities can be positioned between the intervals of the reinforcement rungs 70. The sloped 
form wall has a longitadmal slot 56 in the top of the form for receiving the outer rail 71 of the 

25 lemforcement 52, as snown in Kg. 6. The slot is m'sasntinuous as it intersects the cavities 72. 
The cavities are generally triangular slots open to the gap between the form walls 62, 54, and 
the segments of the slot are open to the cavities. 

The cross ties 64 axe positioned between the two form walls 62, 54. The ties are 
positioned between the cavities 72, as shown in Fig. 7. The ties have rows of equally spaced 

30 and similarly positioned rebar chairs 74 along the tie extending between tile two form wall? 62 
and 54. The straight concrete form wall 62 is positioned opposite the sloped concrete form ■ 
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wall 54. Several cross ties 64 are positioned between the two form walls 62 and 54, A bent 
reinforcement 52 is positioned abovethe cross ties and the slot 56 formed in the sloped form 
wall 54. 

To. the construction mefliod, the form walls 62 and 54, cross ties 64 and bent 

,5 reinforcement 52 are placed in the desired position, concrete is poured into the space between 
the form walls. The concrete fills around the cross ties andbent reinforcement, and also fills 
thedots56,andca^lies72forrnedby1heslopedwanfoim54. The concrete hardens around 
the rungs, which are in the cavities and the rail which is in the slot, to form a wall with the bent 
reinforcement as ieinforcing rebar. Once the wall and ledge are set, the decorative brick, or 

10 other exterior feature, can be applied to the wall and ledge. 

The welded wire reinforcernent 20 according to the present invention provides a 
secure mechanism for internally kcreasm'g the strength of an insulated concrete wall created 
from modular concrete forms. 

Thus, an improved welded •wire reinforcement is disclosed which utilizes a 

15 novel configuration of arms and end pieces. This mvesrtion allows for superior reinforcement 
of an insulated concrete wall system. While preferred embodiments and particular applications 
of this invention have been shown and described, it is apparent to those skilled in the art that 
many other modifications and applications of this invention are possible without departing from 
the inventive concepts herein. It is, therefore, to be understood that, within the scope of the 

20 appended claims, this invention maybe practiced otherwise than as specifically described, and 
the invention is not to be restricted except in the spirit of the amended claims. Though some of 
the features of the invention may be claimed in dependency, each Feature has merit if used 
independently. 
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1 WHAT IS CLAIMED IS: 

2 1. A reinforcement for reinforcing a concrete wall, the reinforcement comprising: 

3 a substantially rigid base bar having a bar length; and 

4 at least one substantially rigid aim, having an arm length, a free end, and extending 

5 from the base bar at an arm angle. 
6 

7 2. The reinforcement according to claim 1 further comprising at least one end piece 

8 extending from the arm. 
9 

10 3. The reinforcement according to claim 2 wherein the end piece is positioned 

11 adjacent to the free end of the arm. 

12 ' 

13 4. The reinforcement according to claim 2 wherein the end piece is positioned at 

14 between the free end of the arm and the base bar. 
15 

16 5. The reinforcement according to claim 2 wherein the end piece is substantially 

17 centered on the arm. 
18 

19 6. The reinforcement according to claim 2 wherein the end piece is substantially 

20 perpendicular to the arm. 
21 

22 7. The reinforcement according to claim 1 wherein the arm angle is substantially 

23 ninety degrees. 
24 

25 8. The reinforcement according to claim 1 further comprising a plurality of end 

26 pieces extending from the arm with at least one end pieces between the base bar and the 

27 free end and another end piece positioned at the free end of the arm. 
28 

29 9. The reinforcement according to claim 5 wherein the end pieces are substantially 

30 evenly spaced along the length of the arm. 
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10. The reinforcement according to claim 5 wherein the end pieces are spaced for 
alignment with rebar chairs of form ties positioned below the base bar. 

11. A reinforcement for reinforcing a insulated concrete form wall having form ties, 
me reinforcement comprising: 

a substantially rigid base bar having a bar length; and 

a plurality of substantially rigid arms, each having a top end, an arm length, and a free 
end, and the arms being attached to the base bar adjacent the top ends and extending 
substantially perpendicular from the base bar, and the arms being spaced apart for 
positicming between form ties. 

12. The reinforcement according to claim 11 rurther comprising a plurality of end 
pieces attached to the arms to form a discontinuous bottom bar. 

13. The reinfbrcement according to claim 11 rurther comprising a plurality of end 
pieces and cross members attached to each of the arms to form a plurality of 
discontinuous bottom bars with one of the bottom bars being adjacent the tree ends, of 
the arms. 

14. The reinforcement according to claim 13 wherein the end pieces are 
substantially perpendicular to the arms, and the bottom bars are substantially parallel to 
the base bar. 

15. The reinforcement according to claim 12 wherein 1he arm and base bar comprise 
surface textured metal wire, the top ends of the arms are welded to the base bar, and the 
end pieces are welded to the free ends of the 
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1 16. An structure formed with insulated c^iicrete fonos, the stnictae comprisiag: 

2 a plurality of insulated concrete forms with more than one form including foam panels 

3 joined by form ties defining multiple sets of rebar chairs; and 

4 a plurality of reinforcements with more than one reinforcement mcmding a substantially 

5 rigid base bar held in a first set of rebar chairs, a plurality of substantially rigid arms, 

6 each aim having a top end, an arm length, and a free end, and the arms being attached to 

7 the base bar adjacent the top ends and extending substantially perpendicular from the 

8 base bar, and the arms being spaced apart for positioning between the form ties, and a 

9 plurality of end pieces attached to the arms forming at least one discontinuous bottom 
10 bar positioned below the first set of rebar chairs. 

11 

12 17. The structure according to claim 16 wherein, me m^continuous bottom bar is 

13 slidably received held in a second set of rebar chairs lower tha n the first set of rebar 

14 chairs. 
15 

16 18. The structure according to claim 17 wherein the bottom bar is positioned below 

17 abasebarofaloweriemforcement. 
18 

19 19. The structure according to claim 17 wherein the first set of rebar chairs and the 

20 second set of rebar chairs are substantially vertically aligned, and a next lower 

21 reinforcement is supported by substantially vertically aligned sets of rebar chairs, which 

22 are horizontally offset from the first and second sets of rebar chairs, and a horizontally 

23 adjacent reinforcement is supported by substantially vertically aligned sets of rebar 

24 chairs, which are horizontally offset from the first and second sets of rebar chairs. 
25 

26 20- The structure according to claim 16 wherein the free ends of the arms are 

27 positioxied below a base bar of a lower reinforcement 
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1 

2 21. The structure according to claim 16 wherein base bars of horizontally adjacent 

3 reinforcements overlap. 

4 .. 

5 22. A method of construction ntiKzing insulated concrete form blocks incbding 

6 opposed panels joined by form ties, which define rebar chairs and reinforcement 

7 members incruding base bars with arms extending from the base bars and with end 

8 pieces attached to the arms to form discontinuous bottom bars, the method comprising: 

9 forming a layer of blocks having one or more levels of blocks; 

10 lowering a reinforcement member with the arms between the form ties until the base bar 

11 is held in a first upper set of rebar chairs; 

12 sliding the reinforcement member substantially horizontally until the end pieces are 

13 received in a first lower set of rebar chairs; and 

14 pouring concrete into the stacked blocks. 
15 

15 23. The method according to dahn 22 farther comprising lowering a base bar of a 

17 second reinforcement member into a second upper set of rebar chairs defined by 

18 different form ties than the first upper set of rebar chairs and sliding end pieces of the 

19 second reinforcement member into a second lower set of rebar chairs defined by 

20 different form ties than me first lower set of rebar chairs, and the first and second set of 

21 rebar chairs being horizontally offset 
22 

23 24. A reinforcement for reinforcing an insulated concrete ledge form having form 

24 ties, the reinforcement comprising: 

25 a substantially rigid base including an inner rail joining a plurality' of rungs for 

26 extending into a ledge of the ledge form; and 

27 apliaaKtyofarmsexteadmgdow 
28 

29 25. The reinforcement according to claim 24 further comprising an outer rail joining 

30 out©: ends of the rungs. 
31 
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1 26. The reinforcement according to claim 24 wherein Hie rungs and arms aie formed 

2 by continuous members "bent to a ledge angle. 
3 

4 27. 1 The reinforcement according to claim 26 wherein the ledge angle is 

5 approxiiaatdyrimetyo!egiiees, 
6 

7 28. The reinforcement according to claim 24 further comprising a plurality of end 

8 pieces attached to the arms forming at least one discontinnoTis bottom bar. 
9 

10 29. Thereiriforcementacc»rdmgtoclaim25 wherein me outer raU is contmuous. 
11 

12 30. An insulated concrete ledge form in combination with a reinforcement, the 

13 combination inclndmg: 

14 the reinforcement comprising: 

15 • a substantially rigid base hichidhig an mneriafl joinmg aplurah^ 

16 extending into a ledge of the ledge form and an outer rail; and 

17 a plurality of arms extending downwardly into the iedge from the inner rail, and 

18 the ledge form comprising: 

19 a substantially straight concrete form wall; 

20 a sloped concrete form wall defining a longitudinal slot receiving the outer rail 

21 and defining a plurality of cavities receiving the rungs; and 

22 a plurality of cross ties joining the straight wall and the sloped wall. 
23 

24 31. The combination according to claim 30 wherein the cavities comprise 

25 substantially triangular slots open to a gap between the straight wall and the sloped 

26 wait „. 
27 

28 • ' 

29 

30 
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